A new species, Gastrochilus kadooriei, is described from Hong Kong. Notes are presented on its distribution, ecology and conservation status, and its distinguishing features are compared with those of allied taxa. Gastrochilus jeitouensis is reduced to the synonymy of G. distichus, and a lectotype is assigned for G. pseudodistichus. Gastrochilus fuscopunctatus is reinstated as an accepted species. Dichotomous keys to this taxonomically difficult group of morphologically similar species are presented.
Introduction
The monopodial orchid genus Gastrochilus Don (1825: 32) (Epidendroideae; Vandeae; Aeridinae) is identified by the lip, which is typically biparted with a saccate hypochile and broad epichile that connects the lip to the column, two porate, globose pollinia borne on slender stipe and a bilobed viscidium, and a short axillary inflorescence. It is represented by 53 species distributed from India to Japan (Govaerts et al. 2013) . Twenty-nine species have been reported from China, of which 17 are believed to be endemic (Chen et al. 2009: 491) .
Hong Kong is endowed with a wide diversity of orchid taxa representing all five subfamilies (Barretto et al. 2011) , and new records continue to be added (e.g. Gale et al. 2013) . During a recent routine survey of upland forest in the central New Territories, an unusual lithophytic orchid was discovered. It was tentatively identified as a species of Gastrochilus section Microphyllae Bentham & Hooker (1883: 579) , which is characterised by plants with numerous distantly spaced leaves compared to plants in the other section, Gastrochilus, which have clustered leaves. After undertaking a comprehensive literature and herbarium review, as well as consulting experts from the region, the authors realised that the taxon had previously been collected on several occasions from different localities outside Hong Kong (i.e. southern China and Vietnam), but it had remained confused with morphologically similar taxa and therefore not properly identified. Further examination of this species alliance revealed several unresolved taxonomic issues regarding the identity and circumscription of its constituent taxa, and eventually this allowed us to determine that the plants discovered in Hong Kong actually belong to a species new to science. We therefore performed a comprehensive morphological and taxonomic review of six allied species from the region, namely, Gastrochilus corymbosus Das & Chanda (1989: 401) , G. distichus (Lindley 1858: 36) Kuntze (1891: 661) , G. formosanus (Hayata 1911: 336) Hayata (1915: Additions and Corrections), G. fuscopunctatus (Hayata 1912: 143) Hayata (1917: 78) , G. jeitouensis Ormerod (2013: 24) and G. pseudodistichus (King & Pantling 1895: 341) Schlechter (1913: 315) . In this article, the Hong Kong plants are formally described as new, and notes on distribution, ecology and conservation are provided. A lectotype is selected for G. pseudodistichus, and G. jeitouensis is newly reduced to synonymy of G. distichus. The name G. fuscopunctatus, formerly treated as a synonym of G. pseudodistichus (Jin et al. 2010: 32) , is shown to constitute a distinct species and accordingly is reinstated. Keys for the identification and a table for the differentiation of these closely allied species are presented.
Description of the new species
Gastrochilus kadooriei Kumar, S.W.Gale, Kocyan, G.A.Fisch. & Aver. sp. nov. (Figs 1, 2, 3A ,B)
Type:-CHINA. Hong Kong: Tai Mo Shan, 27 July 2013, Kumar 12022 (holotype: KFBG!).
Diagnosis: Gastrochilus kadooriei is similar to G. fuscopunctatus, but can be differentiated on the basis of its glabrous, triangular epichile, as compared to that of the latter, which is elliptic-orbicular and hirsute. In addition, the leaves of the new species are ovate, the length of its stem internodes is more than 5 mm and the length of inflorescence is less than 1 cm, whereas the leaves of the latter are oblong, the length of its stem internodes is less than 5 mm, and the length of its inflorescence is more than 1 cm.
Lithophytic herbs, prostrate, apex ascending, 3-30 cm tall. Roots vermiform, slender, up to 10.0 cm long, 1.5-1.8 mm in diameter. Stem rarely branched, up to 30.0 cm tall, 1.5-2.0 mm in diameter, covered with sheathing leaf bases, green, glabrous, ridged and woody towards the base, herbaceous towards the apex; internodes of stem 5-6 mm long. Leaves alternate, distichous, green, ovate, 1.3-1.8 × 5.0-6.0 mm, margin finely serrate towards upper quarter; leaf apex aristate with a smaller lateral tooth on either side, median aristae 1.5-3.0 mm long, lateral teeth less than 1.5 mm long (teeth shorter in older leaves); leaf base amplexicaul, sometimes with tiny red-purple spot only on young shoots. Inflorescence a raceme, 1 or 2, pendulous, thick (1.5 mm in diameter) green, up to 1 cm long, 1-3-flowered; peduncle 9 mm long. Flowers 9 × 9 mm, pale yellow, petals and sepals with red-brown spots. Pedicel and ovary 5.0-5.2 mm long, green at base, reddish-green towards the apex. Sepals and petals 1-veined, margins entire, thicker towards middle; dorsal sepal obovate, 3.5 × 2.0 mm; lateral sepals obliquely obovate, 3.5 × 2.2 mm; petals obovate, 3.0 × 1.7 mm. Labellum 4.0-4.2 × 5.0 mm, glabrous; hypochile attached to the base of column wings, saccate, 4.2-4.5 × 3.0-3.5 mm, with an obscure median ridge giving a roughly scrotiform appearance from the front, ecallose, margin entire, reddish towards attachment with column, yellow elsewhere; epichile projecting forwards, triangular with rounded corners, slightly concave, around 1/3 the height of hypochile, 1.6 × 1.6 mm, yellow with some red-brown spots at the front. Column rounded at back, flat in front, 2.0 mm long, 1.4 mm thick, 1.6 mm wide; anther cap copular, with two chambers, trapezoid, 1.5 × 1.3 mm, with a beak on the front that partly covers the stipe; pollinarium 1.7-1.9 mm long; pollinia 2, yellow, bilobed, 0.6 × 0.5 mm, almost hemispheric with a depression at the centre; stipe elongate, obovate, 0.8 mm long; viscidium thicker and broader than the stipe, elliptic, 0.3 × 0.1 mm, sticky, yellowish; rostellum inverted L-shaped, 1.8 mm long, yellow, forked apically with rounded tips, arising from the centre of horseshoe-shaped clinandrum, hanging in front of the stigma without touching the stigmatic surface; stigma deeply seated, almost triangular in outline with rounded corners. Flowering:-July-August. Habitat:-In Hong Kong, plants grow on moss-covered granite rocks and boulders in seasonal streams with leaves devoid of or with faint purple spots. In Vietnam, plants are found on limestone rocks and may reach up to 30 cm or more tall and, if in bright sunlight, have purple spots on the leaves. In both places, plants grow only loosely attached to the rock surface. As they are found near streams, they seem to be highly vulnerable to flash flooding.
Etymology:-Named in honour of Sir Horace Kadoorie (28 September 1902 -22 April 1995 , co-founder of Kadoorie Farm and Botanic Garden, Hong Kong, renowned industrialist and philanthropist, in recognition of his contribution to the conservation of flora and fauna in the region. Conservation Status:-The global conservation status of Gastrochilus kadooriei was assessed using IUCN (2012) Criterion B (geographic range). Sightings of the species within the last 50 years (i.e. post-1963) were compiled from georeferenced herbarium collections, and the Extent of Occurrence (EOO) and Area of Occupancy (AOO) of the populations were estimated using the conservation assessment tool extension developed by the Royal Botanic Gardens, Kew (Moat 2007) in ArcView software. For AOO, a 2 × 2 km grid cell size was used. The preliminary assessment obtained using the values for EOO and AOO was then qualified using the three subcriteria (a, b and c) provided under Criterion B, and this result was further verified based for this species on an understanding of inferred threats and ecological attributes (estimated population size, inferred habitat requirements and reproductive success).
We confirmed 24 sightings at 22 localities for G. kadooriei over the period . Based on grid cell adjacency, these formed 20 discrete geographic clusters. EOO was estimated at ca. 63,3000 km 2 (Least Concern) and AOO was estimated at 88 km 2 (Endangered). However, although the species might be considered to have a severely fragmented distribution (with the records for Laos, southern Vietnam and Hong Kong being especially isolated), we have no data to indicate, nor any reason to infer or project, that it has undergone, or will undergo, decline or extreme fluctuation and cannot therefore justify its status at the higher of these two ranks or at one rank lower (Vulnerable). Indeed, seven of the 24 sightings have occurred within the last five years, suggesting that the species may yet prove to be more abundant and/or widespread than currently known. Nevertheless, most sightings were in forests ranging from 900-1600 m elevation, an increasingly threatened habitat in the Indo-Burma region due to both climate change and piecemeal degradation, deforestation and limestone mining. Plants in Hong Kong did not set fruit over the two-year period of observation (2012) (2013) , and therefore we suspect that the species may be pollinator-limited. Given these factors, we conclude that G. kadooriei should be considered Near Threatened (NT). The Hong Kong population is particularly precarious because it comprises fewer than 20 plants at a single location at which suitable habitat is extremely restricted, and it is over 800 km away from the nearest known population in Cao Bang Province, northern Vietnam.
Taxonomic notes:-Prior to its description as a new species here, Gastrochilus kadooriei had been collected from a few localities in northern Vietnam and southwestern China, but it was misidentified as G. pseudodistichus, to which the new species looks similar, especially when sterile. However, it is one of the smallest species of section Microphyllae and possesses distinct, broadly ovate leaves unlike those found in any allied species. Thus, it can be differentiated on the basis of its shorter leaves, which are less than 2 cm long, as compared to those of G. pseudodistichus, which are more than 2 cm long. In addition, the ratio of leaf length to stem internode length is 1:3 or more in the former, but less than 1:3 in the latter. Furthermore, the epichile is less than half the height of the sac that forms the hypochile in G. kadooriei, whereas in G. pseudodistichus it is more than half the height of the hypochile. There are no lateral wings on the epichile in G. kadooriei (Fig. 3A) , whereas prominent wings are present at the base of the epichile in G. pseudodistichus (Fig. 3C) .
Notes on allied species
The following synopses outline the key features that distinguish allied species of Gastrochilus section Microphyllae, with which G. kadooriei might be confused. Data were sourced from type specimens and other vouchers at the herbaria cited, as well as from digital images downloaded from herbarium websites and protologues and other descriptions available in the literature. Das & Chanda (1989: 401) . Epiphytic herbs. Roots terete. Stem up to 15 cm tall, internodes 3-4 mm long, sheathed with leaf bases. Leaves distichous, ovate, 22 × 8 mm, leaf apex acuminate; young sheaths and lamina spotted brown. Inflorescence axillary, peduncle 1.3 cm long, closely appressed to the stem. Flowers 4, opposite, decussate, forming a perfect corymb with their labellum projecting towards the centre, 1.8 × 1.2 cm, boat shaped. Sepals and petals similar, 8 × 4 mm, dark brown with 4-6 blotches on the ventral surface; labellum adnate to the base of the column; hypochile saccate, 7 × 6 mm; epichile rhomboid with diamond-shaped depression in the centre, glabrous, margin alate. Column 2.0 × 2.5 mm. Distribution:-Endemic to India, found exclusively in the Darjeeling District of West Bengal. Taxonomic notes:-Gastrochilus corymbosus is similar to G. distichus, but it can be differentiated by the base of the shorter peduncle, which remains appressed to the stem, and by the four opposite, decussate flowers arranged in a corymb. The flowering period of G. corymbosus is October, whereas G. distichus flowers during March to July (Das & Chanda, 1989: 401; Pearce & Cribb 2002: 525-526; Misra, 2007: 300; Lucksom, 2007: 892-893; Raskoti, 2009: 139) . It can be differentiated from G. pseudodistichus by its ecallose labellum (Das & Chanda 1989 : 401, Pearce & Cribb 2002 . Das & Chanda (1989: 401) described G. corymbosus as having a diamond-shaped depression on the epichile, as opposed to the convexity seen in G. distichus, and we therefore maintain it as a distinct taxon. Unfortunately, the type collection, purportedly deposited at CAL, could not be found, and no other image, specimen or secondary reference pertaining to this species could be located for detailed study. The description above was derived from the protologue alone.
Gastrochilus corymbosus
Gastrochilus distichus (Lindl.) Kuntze (1891: 661 (Fig. 3D) . Taxonomic notes:-There are three plants on the type sheet at Kew. The plant on the left hand side is G. pseudodistichus, and the two other plants (the one in the middle and the one on the right hand side) are G. distichus. On this sheet, these two species can be distinguished on account of the longer and thinner peduncle in G. distichus, which is shorter and thicker in G. pseudodistichus.
Ormerod (2013: 24-25) differentiated the recently described Gastrochilus jietouensis from G. corymbosus on the basis of its racemose inflorescence and the two convexities on the epichile. These two characters make it a match for G. distichus, and hence we here reduce G. jietouensis to the synonymy of G. distichus.
Gastrochilus formosanus (Hayata) Hayata (1915: Additions & Corrections).
Basionym: Saccolabium formosanum Hayata (1911: 336) . Plants epiphytic. Roots terete. Stem upto 40 cm long, foliaceous, prostrate, nodes rooting, sheathed with leaf bases. Leaves distichous, oblong, 25 mm long, 7 mm wide, apex retuse, minutely setaceous in the sinus, with purple-red dots. Inflorescence axillary, 2-3cm long, pendulous shortly racemose or subumbellate; peduncle 1.0-1.5 cm long. Flowers 2 or 3, randomly oriented, 13 × 13 mm. Dorsal sepal concave, elliptic oblong, 4.8 × 3-4 mm wide, apex obtuse; lateral sepals same as dorsal, obliquely oblong; petals similar to sepals, narrowing towards the base; hypochile saccate, 6 × 6 mm at the broadest part, 4 mm wide at the contracted part; epichile suborbicular, 4 × 10 mm, thickened at centre, hirsute, margin alate; column 1.5 × 1.5 mm. (Fig. 3E) .
Specimens Distribution:-Taiwan. Chen et al. (2009: 498) and Govaerts et al. (2009) mentioned occurrence of this species also in mainland China, from northern Fujian and western Hubei and southern Shaanxi. However, we have not seen any specimens of this species from outside Taiwan at the herbaria consulted.
Taxonomic notes:-Gastrochilus formosanus is similar to G. distichus, but it can be easily differentiated on the basis of its hirsute epichile and bigger hypochile (6.0 × 6.0 mm). In G. distichus, the epichile is glabrous and the hypochile is smaller (4.0 × 3.2 mm). Gastrochilus fuscopunctatus (Hayata) Hayata (1917: 78) . Basionym: Saccolabium fuscopunctatum Hayata (1912: 143) . Plants epiphytic. Roots terete. Stem prostate, less than 15 cm long, sheathed by leaf bases. Leaves distichous, narrowly oblong, 17-19 × 4-5 mm, apex retuse, minutely setaceous. Inflorescence axillary or subterminal, 1-2 cm long; pedicel 8-20 mm long. Flowers 1 or 2, racemose, yellowish-green with brown spots, 9 × 9 mm. Sepals spreading or reflexed; dorsal sepal elliptic, 4 mm long, 2.3 mm wide, apex rounded; lateral sepals obliquely ovate, 4 × 2 mm; petals sub-elliptic, 3.2 × 2.2 mm, apex rounded; labellum adnate to the base of the column; hypochile saccate, 5 × 5 mm; epichile fleshy, elliptic-orbicular, 2.5 × 2.0 mm wide, strongly concave, thickened and hirsute at centre, margin not alate; column short, 1 × 3 mm. (Fig. 3F) .
Specimens Distribution:-Taiwan. Chen et al. (2009: 496) and Govaerts et al. (2009) regard this species as occurring in mainland China but do not give a precise locality. We have seen only a single collection of this species (Li 2520, KUN) from Yunnan-Sikang expedition but without precise locality.
Taxonomic notes:- Jin et al. (2010: 32) reduced Gastrochilus fuscopunctatus to synonymy of G. pseudodistichus, but attributed the latter to "(Lindl.) Kuntze", the author citation for G. distichus. We have established that the authority was given in error, and that the intention was indeed to synonymise it under G. pseudodistichus (King & Pantling) Schlechter (X.-H. Jin, pers. comm.). Tsi (1999: 401) and Chen et al. (2009: 492) differentiated these two species on account of the former having 1 or 2 flowers per inflorescence and lacking awns at the leaf apex, whereas the latter has 5 or 6 flowers per inflorescence and distinct awns at the leaf apex. In addition, the upper surface of the epichile in G. fuscopunctatus is hirsute, but it is glabrous in G. pseudodistichus. We believe that these morphological features represent significant differences for species delimitation within section Microphyllae and hence reinstate G. fuscopunctatus as a distinct species.
Gastrochilus pseudodistichus (King & Pantl.) Schlechter (1913: 315) . Basionym: Saccolabium pseudodistichum King & Pantling (1895: 341) ; Saccolabium distichum var. pseudodistichum (King & Pantl.) Finet (1913: 506 Seidenfaden & Smitinand, (1963: 623) . Basionym: Saccolabium hoyopse Rolfe ex Downie (1925: 387-388 Plants epiphytic. Roots terete. Stems slender, pendulous, 15-25 cm, often branched, sheathed with leaf bases. Leaves distichous, fleshy, lanceolate, 20-30 × 3-6 mm, leaf apex aristate and with a smaller lateral tooth on either side. Inflorescence axillary or sub-terminal; peduncle 9 mm long. Flowers 5 or 6, sub-umbellate, 8 × 8 mm. Sepals sub-equal; dorsal sepal concave, oblong to oblanceolate, 5.0 × 2.3 mm wide, pale green with purple spots, apex obtuse; lateral sepals 4.5 × 2.3 mm,oblong to oblanceolate, 4.8 × 2.3 mm, apex acute; petals oblong to oblanceolate, 4 × 2 mm, apex rounded; labellum adnate to the base of column; hypochile saccate, 2.3 × 3.0 mm; epichile 2.1 × 2.2 mm, broadly cordate, alate near the base; column short, 1.5 × 1.8 mm. (Fig. 3C) . 
